Introduction: In a previous pooled analysis of
by examining pooled data from 25 double-blind clinical studies. Methods: The present analysis included data from 14,611 patients in 25 studies with T2DM who received either sitagliptin 100 mg/day (n = 7,726; sitagliptin group) or a comparator agent (n = 6,885; non-exposed group). These studies represent all randomized, double-blind trials conducted by Merck that included patients treated with the usual clinical dose of sitagliptin (100 mg/day) for between 12 weeks and 2 years, and for which results were available as of December 2011. These studies assessed sitagliptin, versus comparator agents, taken as monotherapy, initial combination therapy with metformin or pioglitazone, or as add-on combination therapy with other antihyperglycemic agents (metformin, pioglitazone, a sulfonylurea ± metformin, insulin ± metformin, or metformin ? pioglitazone or rosiglitazone). [1] . This represented a distinct departure from prior ADA/EASD guidelines, which considered only sulfonylureas and insulin to be ''well-validated'' second-line agents [2] . The emergence of the DPP-4 inhibitors has been driven in large part by the safety and tolerability profile of this class of agents compared with other antihyperglycemic agents. In particular, the low risk of hypoglycemia, the weight-neutrality, and the generally excellent tolerability when compared with other classes of drugs appear to have distinguished this class of incretin-based therapies.
INTRODUCTION
In that context, it is important to continue to evaluate the safety and tolerability of this newer class of antihyperglycemic therapy in well-designed, randomized, controlled clinical trials. Recently, Monami et al. [3] performed an updated meta-analysis of 53 trials of at least 24 weeks in duration, which included over 33,000 patients with type 2 diabetes. In this analysis, which comprised 20,312 patients treated with a DPP-4 inhibitor and 13,569 patients treated with either placebo or an active comparator, outcomes of interest included the incidences of cancer, pancreatitis, all-cause and cardiovascular mortality, and major adverse cardiovascular events (MACE). As part of the assessment of the safety and tolerability profile of sitagliptin, pooled analyses of patient-level clinical trial data have been previously reported [4] [5] [6] . This current pooled analysis includes data from 25 doubleblind, randomized studies of sitagliptin 100 mg/ day, and incorporates approximately 40% more patients and approximately 36% more patientyears of exposure than the prior pooled analysis. The availability of patient-level data coupled with a larger patient exposure allow for an enhanced ability to assess the incidence of less common adverse experiences, and also allow for more precise estimates of the incidence rates of reported adverse experiences.
METHODS
This post hoc analysis used a pooled population (n = 14,611) drawn from all 25 multicenter, US or multinational, double-blind, parallel-group studies conducted by Merck & Co., Inc., in which patients were randomized to receive sitagliptin 100 mg/day (n = 7,726) or a comparator (n = 6,885) for at least 12 weeks and up to 2 years (the duration of the longest studies) and for which results were available as of December 1, 2011 (complete study listing in Table 6 in Appendix). Each protocol was reviewed and approved by appropriate ethical review committees and authorities for each clinical site. All patients were to have provided written informed consent. The studies evaluated sitagliptin as monotherapy, initial combination therapy with either metformin or pioglitazone, or add-on combination therapy with other antihyperglycemic agents, including metformin, pioglitazone, a sulfonylurea (with and without metformin), insulin (with and without metformin), or metformin with rosiglitazone or pioglitazone. Patients not receiving sitagliptin (i.e., the non-exposed group) received placebo, metformin, pioglitazone, a sulfonylurea (with and without metformin), insulin (with and without metformin), or metformin with rosiglitazone or pioglitazone. From each contributing study, the pooling was conducted by including those portions of each study that had parallel treatment groups with concurrent exposures to sitagliptin 100 mg/day (primarily administered as 100 mg once daily) or other treatments (either placebo or active comparator). Studies conducted only in Japan were excluded from all analyses; a lower starting dose of sitagliptin has been separately developed in Japan. The pooling excluded studies conducted in patients with moderate-to-severe renal insufficiency, because these patients received sitagliptin at doses less than 100 mg/day. Studies describing the safety and tolerability of sitagliptin in patients with moderate and severe renal insufficiency have been previously published [7] [8] [9] .
In each study, investigators were to report adverse events (serious and non-serious) that occurred during the conduct of the study, as well as serious adverse events occurring within 14 days following the last dose of blinded study drug. These events were encoded in a uniform manner using the Medical Dictionary for Regulatory Activities Ò (MedDRA version 14.1;
MedDRA MSSO, Chantilly, VA, USA), in which terms for specific adverse events that are alike or pertain to the same organ system are categorized by System Organ Class (SOC). To account for potential differences between groups in duration of exposure to treatment, reports of adverse events are expressed as exposure-adjusted incidence rates (numbers of patients with events per 100 patient-years).
These analyses were based on the time to the Diabetes Ther (2013) 4:119-145 121 first (incident) event, calculated as follows:
incident event rate = 100 9 (total number of patients with C1 event during eligible exposure period per total patient-years of exposure). The incident event rate per 100 patient-years is referred to as the ''incidence rate'' throughout the manuscript. For those patients for whom an event was reported, the patient-years of exposure were calculated as the time from the first dose of sitagliptin (or comparator) at randomization to the time that the first postrandomization event occurred. For patients without an event, the patient-years of exposure were calculated as the time from the first dose to 14 days after the last dose of study medication (i.e., sitagliptin or comparator).
Differences between treatment groups and the associated 95% CI were calculated using the Miettinen and Nurminen method, stratified by study [10] . For endpoints occurring in fewer than four patients in both groups, 95% 
RESULTS

Patient Characteristics and Exposure
In the entire 25-study cohort, patients (55% male) had an mean age of 54 years (range 19-91 years; 17% C65 years), a mean duration in the sitagliptin group and 28.8% in the nonexposed group.
Summary Measures of Adverse Events
The incidence rate of patients reporting one or more adverse events was higher in the nonexposed group compared with the sitagliptin group ( Table 2 ). The incidence rate of drugrelated adverse events was also higher in the non-exposed group, as was the incidence of patient discontinuations due to a drug-related adverse event; this was primarily due to the greater incidence rate of adverse events of drugrelated hypoglycemia reported for the nonexposed group (data not shown). The incidence of serious adverse events was similar for the two groups, both overall (Table 2) and by SOC category (data not shown). The incidence of adverse events resulting in death, overall, was similar in the two treatment groups; for the Neoplasms SOC, however, the incidence of adverse events resulting in death was lower in the sitagliptin group compared with the nonexposed group (one event in 6,388 patient-years of follow-up compared with six events in 5,378
patient-years of follow-up, respectively, with a difference in rates of -0.1 events per 100-patient-years (95% CI -0.2, -0.0).
Incidence rates for adverse events in each SOC are in Table 3 . There were three SOCs (Metabolism and nutrition disorders; Neoplasms benign, malignant, and unspecified;
and Skin and subcutaneous tissue disorders) for which the 95% CI for the between-group With one or more serious adverse events 7. a 100 9 (number of patients with C1 event/patient-years of follow-up time) b Between-group difference and 95% CI based on stratified analysis. Positive differences indicate that the incidence rate for the sitagliptin group is higher than the incidence rate for the non-exposed group. ' '-0.0' ' represents rounding of values that were slightly less than zero c As determined by the investigator difference in incidence rates excluded 0. The between-group difference in the incidence rates of adverse events in the Metabolism and nutrition disorders SOC was primarily due to a higher incidence rate of hypoglycemia in the non-exposed group. The between-group difference in the Neoplasms benign, malignant, and unspecified SOC was related to a higher incidence rate in the sitagliptin group for nonmalignant adverse events within the Neoplasms benign, malignant, and unspecified SOC, and was not the result of an imbalance in any single adverse event or any group of biologically related adverse events. The incidence rates of malignancy were similar for the two groups: 0.90 per 100 patient-years in the sitagliptin group and 0.93 per 100 patient-years in the nonexposed group [between-group difference of SOC system organ class a 100 9 (number of patients with C1 event in the SOC/patient-years of follow-up time) b Between-group difference and 95% CI based on stratified analysis. Positive differences indicate that the incidence rate for the sitagliptin group is higher than the incidence rate for the non-exposed group. ' '0.0' ' and ' '-0.0' ' represent rounding for values that are slightly greater and slightly less than zero, respectively c 95% CI were not computed for events that occurred in fewer than four patients in both groups, because the CI would necessarily have included 0 -0.05 (95% CI -0.41, 0.30)]. For the Skin and subcutaneous disorders SOC, the three most common adverse events were rash, pruritus, and urticaria; the 95% CI included zero for all three of these adverse events.
Adverse Events of Interest
Hypoglycemia
The incidence rates of hypoglycemia were based on symptomatic reports of hypoglycemia, regardless of a concurrent glucose measurement. The predefined analysis for hypoglycemia (i.e., excluding data after initiation of glycemic rescue therapy) showed a between-group difference of -6.2 events per 100 patient-years (95% CI -7.6, -5.0), favoring the sitagliptin group. The difference observed for hypoglycemia was mainly due to the use of a sulfonylurea as a comparator agent in three studies of up to 2 years in duration, as well as a study in which patients were switched from placebo to a sulfonylurea during a double-blind continuation period (P020 in Table 6 in Appendix). Results from some individual studies included in this pooled analysis (in which sitagliptin was added to either a sulfonylurea with or without metformin or to insulin with or without metformin) demonstrated an increased risk for hypoglycemia with sitagliptin used in combination with these agents relative to placebo. In a separate pooled analysis of hypoglycemia in which confounding effects of a sulfonylurea or insulin as either background or comparator therapies were removed, the incidence rates of hypoglycemia were 5.6 and 5.1 per 100 patient-years in the sitagliptin (n = 5,956) and non-exposed (n = 5,122) groups, respectively, with a between-group difference of 0.5 events per 100 patient-years (95% CI -0.7, 1.6).
GI Symptoms
The primary analysis of select GI adverse events demonstrated similar incidence rates for the pooled select GI terms, the composite of abdominal pain terms, nausea, and vomiting (Table 4 ). The incidence rate of the adverse event of constipation was higher in the sitagliptin group (2.3) than in the nonexposed group (1.8). For the specific adverse event of diarrhea, a lower incidence was observed in the sitagliptin group. The differences observed for diarrhea mainly reflected the use of metformin as a comparator; when the confounding effects of initiation of metformin were removed, the incidence rates were 4.3 and 4.9 per 100 patient-years in the sitagliptin (n = 5,940) and non-exposed (n = 5,122) groups, respectively.
MACE
Detailed description of the analyses of MACE has been previously published [12] . The exposure-adjusted incidence of MACE was 0.65
per 100 patient-years in the sitagliptin group, and 0.74 per 100 patient-years in the nonexposed group, with an adjusted incidence rate ratio of 0.83 (95% CI 0.53, 1.30).
Neoplasms
As noted above, the analysis of all events of malignancies revealed similar incidences in the two treatment groups: 0.90 per 100 patient years in the sitagliptin group and 0.93 per 100 patient-years in the non-exposed group
[between-group difference of -0.05 (95% CI -0.41, 0.30)]. Low incidence rates of a wide range of specific malignancies were reported, with similar rates in both treatment groups; the 95% CI did not exclude zero for any of the specific malignancies that were reported. The most common malignancies observed were basal cell carcinoma, prostate cancer, and Diabetes Ther (2013) 4:119-145 127
breast cancer (Table 8 in Appendix). Analyses were performed for the pool of terms representing the category of pancreatic cancer (adenocarcinoma of pancreas, pancreatic carcinoma, pancreatic carcinoma metastatic).
The exposure-adjusted incidence rates for the pooled terms related to the category of pancreatic cancer were similar in the two treatment groups (0.05 and 0.06 events per 100 patient-years in the sitagliptin and nonexposed groups, respectively). The number of adverse events (three in each group) was below the pre-defined threshold for calculating a 95% CI.
The incidence rate of adverse events in the Neoplasms benign, malignant, and unspecified SOC overall was 2.03 per 100 patient-years in the sitagliptin group and 1.52 per 100 patientyears in the non-exposed group [between-group difference of 0.52 (95% CI 0.03, 1.01)]. The higher rate in the sitagliptin group was related to a higher rate of non-malignant neoplasms in 
Angioedema
At baseline, 29.4% and 28.1% of sitagliptintreated and non-exposed patients, respectively, were treated with ACE inhibitors. In the subgroup defined by ACE inhibitor use, the exposure-adjusted incidence of events was 0.99 per 100-patient-years in the sitagliptin group and 1.35 per 100-patient-years in the nonexposed group; for those patients not treated with ACE inhibitors, the incidence rates were 1.14 and 1.16, respectively.
Other Composite Endpoints
The following composite endpoints, primarily of interest due to theoretical mechanistic concerns and/or post-marketing case reports, were analyzed.
For the composite endpoint of pancreatitis (which included the MedDRA terms ''pancreatitis'' and ''pancreatitis acute''), the incidence rates were similar for both groups (Table 4) , with a difference in rate of -0.0 (95% CI -0.2, 0.1). A similar pattern was observed with an expanded composite that included the MedDRA term ''pancreatitis chronic''. The incidence of acute renal failure was assessed using both the narrow SMQ and the broad SMQ (Table 4) ; low and similar rates were observed in both treatment groups for both composite endpoints, as well as for the composite endpoint of proteinuria, which comprised the MedDRA terms ''albumin urine present'' or ''protein urine present''. Separate analyses were done on the composite endpoints of bronchitis, pneumonia, and upper respiratory infection (Table 4) . Similar incidences were seen in both treatment groups for all three of these infection composites. Similar incidence rates were also observed for the composite endpoint of urinary tract infections (with or without cystitis).
The incidence of the composite endpoint of rash was higher in the sitagliptin group compared with the non-exposed group (Table 4) . The difference in the composite endpoint was primarily related to a higher incidence of the individual terms ''rash'' and ''rash macular''.
The incidence of the individual adverse event term ''atrial fibrillation'' was higher in the sitagliptin group (Table 4) . For the predefined composite endpoint of atrial fibrillation/atrial flutter, the between-group difference was 0.2 event per 100 patient-years, and the 95% CI did not exclude zero (95% CI
Excluded Zero
The incidences of adverse events for which the 95% CI excluded zero are depicted in Table 5 .
There were 17 specific adverse events in which the incidence was higher in the sitagliptin group, and 23 specific adverse events in which the incidence was higher in the non-exposed group. For those adverse events in which the between-group difference was C0.5 events per 100 patient-years, there were two (constipation and dyspepsia) and seven (diarrhea, fatigue, edema peripheral, blood glucose decreased, hypoglycemia, blood glucose increased, and weight increased) in which the incidences were higher in the sitagliptin and non-exposed groups, respectively. Apart from the adverse event of hypoglycemia, the between-group differences in adverse events for which the 95% CI excluded zero were all less than 1.5 events per 100 patient-years.
Predefined Laboratory Abnormality Criteria
Liver Enzymes
The proportions of patients in the sitagliptin and non-exposed groups with their last measurement (obtained either at the time of discontinuation or at the final scheduled study visit) of AST C3 times the upper limit of normal (ULN) were both 0.3% [between-group difference 0.0 (95% CI -0.2, 0.2)]; the proportion of patients whose last ALT measurement was C3 times the ULN were 0.8% and 0.6%, respectively [between-group difference 0.0 (95% CI -0.0, 0.5)]. One patient in each group had a last value of ALT or AST C3
times the ULN with a simultaneous elevation of the total serum bilirubin C2 times the ULN.
Serum Creatinine
Similar proportions of patients had a last measurement of serum creatinine with an increase of C0.3 mg/dL (1.8% and 1.7% in the sitagliptin and the non-exposed groups, respectively). The proportions of patients who met the predefined criterion of two or more consecutive serum creatinine measurements with an increase from baseline of C0.3 mg/dL, or an increase from baseline of C50% were also similar in the two groups (0.8% and 0.6%, respectively).
DISCUSSION
An increase in the number of classes of antihyperglycemic therapy options available for the treatment of patients with type 2 diabetes offers patients more choices of effective and well-tolerated therapies that are needed for management of this chronic disease.
Assessment of the risk/benefit profile of each class, and specific agents within each class, determines their value for patient management, and this has been acknowledged by the continued evolution of treatment guidelines [1] . Selective DPP-4 inhibitors, which provide physiologic increases in the incretins GLP-1 and gastric inhibitory polypeptide (GIP), offer the potential to be a preferred option for the management of hyperglycemia, since they lack many of the adverse effects observed with other diabetes medications (e.g., hypoglycemia, weight gain) [13] . Nevertheless, continued assessment of the safety and tolerability profile of newer agents, including DPP-4 inhibitors, is necessary as more patients are exposed to such treatments, both through expanded analyses of controlled clinical trial data as well as ongoing pharmacovigilance activities. While Table 5 Adverse events for which the 95% confidence intervals around the difference in incidence rates excludes zero are derived from a population of uncertain size; thus, it is generally not possible to reliably establish the incidence of such events or to establish a causal relationship between a medication and a specific adverse event.
Assessment of the incidence of adverse events from randomized, controlled, clinical trials remains the gold standard for rigorous evaluation of potential safety issues.
Prior pooled analyses of randomized, controlled, clinical trials with sitagliptin, the first-marketed DPP-4 inhibitor, indicated that this agent was generally well tolerated in studies up to 2 years in duration. These data were generally consistent with subsequent pooled analyses of other DPP-4 inhibitors using patient-level data [14] [15] [16] as well as with metaanalyses of the DPP-4 class using study-level data [3, 17, 18] .
In this current report, the safety and tolerability of sitagliptin was assessed in an expanded pool of studies that comprised over 14,000 patients, representing the largest concentrations [19, 20] . These findings are consistent with those seen with other classes of antihyperglycemic agents that do not cause hypoglycemia when used as monotherapy, but do so when added onto sulfonylureas or insulin [21, 22] . Thus, in the context of combinations of antihyperglycemic therapies, the risk of hypoglycemia should be carefully considered in choosing appropriate treatment combinations.
An increase in the incidence of GI symptoms is characteristic of treatment with GLP-1 receptor agonists and with metformin. In the current pooled analysis, similar exposureadjusted incidences were seen in both treatment groups for nausea, vomiting, a composite endpoint of terms related to abdominal pain, and a composite of diverse GI adverse events. Consistent with earlier pooled analyses [5, 6] , there was a lower incidence of diarrhea and a higher incidence of constipation observed in the sitagliptin treatment group.
These findings were, in part, related to the known effects of metformin on increasing the incidence of diarrhea. However, in a sensitivity analysis in which the confounding effects of metformin as a comparator was removed, a been observed, and are noted in the labeled information for these products, including sitagliptin [25] . Post-marketing reports represent voluntary, spontaneous adverse event reports regardless of etiology or probability that the medication caused the adverse event. Additionally, post-marketing events are reported from a population of uncertain size; thus, it is generally not possible to reliably establish the frequency of such events or to establish a causal relationship between a medication and a specific adverse event. As noted by the US Food and Drugs Administration (FDA), spontaneous reports such as those contained in the FDA's Adverse Event Reporting System (AERS) database cannot be used to calculate the incidence of an adverse event [26] . Thus, an analysis of the AERS database that revealed an increase in the reporting rates for pancreatitis with sitagliptin and with exenatide is difficult to interpret, in part due to these intrinsic methodological limitations [27] . In a recently published analysis using a case-control study design, Singh et al. [28] reported a higher rate of hospitalizations for acute pancreatitis in patients with type 2 diabetes associated with the use of incretin-based therapies (sitagliptin or exenatide). This analysis has a number of methodological limitations, including the absence of data on pre-disposing baseline characteristics to allow for robust adjustment for confounding factors, a lack of confirmation of the diagnostic codes used, and lack of adjustment for potential channeling bias [29] , which could result in preferential prescribing of incretin-based therapies to patients who were at greater risk for pancreatitis prior to treatment due to age, obesity or other risk factors.
Randomized, controlled clinical trial data provide a more robust assessment of the incidence of adverse events. In the current pooled analysis, the incidence of acute pancreatitis was similar in the sitagliptintreated and the non-exposed group, with exposure-adjusted incidence rates of 0.1 and 0.1 events per 100 patient-years, respectively. Similar findings were observed in the analysis of the composite endpoint of acute and chronic pancreatitis. These data are consistent with those reported previously in a smaller pooled analysis [4] , and are also consistent with the systematic pharmacoepidemiologic retrospective cohort assessments performed in two large insurance claims databases [30, 31] . Events of pancreatitis will also be assessed in the sitagliptin cardiovascular outcome study TECOS [32] , in which over 14,000 patients are currently enrolled; all cases of pancreatitis will be investigated by an adjudication committee (blinded to treatment assignment) using standard criteria for confirmation of the diagnosis of pancreatitis.
The relationship between antihyperglycemic therapies and malignancy has recently been a focus of increased attention. This is of particular importance in view of the reported association between both obesity and diabetes with an increased risk of malignancy [33] , and recent associations of pioglitazone with bladder cancer [34] , and dapagliflozin with bladder and breast cancer [35] . In the current pooled analysis, the exposure-adjusted incidence of malignancy was similar for sitagliptin-treated patients and nonexposed patients. The most common malignancies observed (basal cell carcinoma, prostate cancer and breast cancer) were reflective of the demographics of the population, and the incidence rates for these malignancies were similar in patients treated with sitagliptin and those not treated with sitagliptin. Of additional note was the similar incidence of pancreatic cancer in the two treatment groups. The relatively short-term duration of exposure (B2 years) precludes definitive conclusions regarding any potential association with malignancy, but the lack of any signal in this randomized, controlled, clinical trial database is reassuring. Additionally, the incidence of cancer will be assessed in the long-term cardiovascular outcome study TECOS [32] , in which a median duration of follow-up of 4 years is anticipated.
As had been observed in a previous pooled analysis [6] , there was a slightly higher incidence of non-malignant neoplasms in the sitagliptin treatment group compared with the non-exposed group (1.18 versus 0.60 events per 100 patient-years). The between-group difference in incidence rates did not exclude zero for any non-malignant neoplasm other than lipoma. The most commonly observed non-malignant neoplasms (i.e., colonic polyp, uterine leiomyoma, and lipoma) were reflective of the expected pattern in the general adult population [36] [37] [38] , and included a collection of disparate and diverse types of lesions of varying histology and biology. The large number of unrelated adverse event terms assessed in these pooled analyses and the varying and diverse histologies that underlie the reported nonmalignant neoplasms suggest that the small increase in the incidence rate of nonmalignant neoplasms in the sitagliptin group relative to the non-exposed group may be a stochastic finding and not related to the use of sitagliptin.
The incidence rate ratio of MACE in this pooled analysis was 0.83 (95% CI 0.53, 1.30). It is of interest that both preclinical and clinical mechanistic studies have demonstrated benefits of incretin-based therapies on cardiovascular function and outcomes [39, 40] . These data from the pooled analysis are consistent with a potential beneficial effect of sitagliptin on cardiovascular outcomes, but definitive evaluation of the cardiovascular effects of sitagliptin awaits the completion of the TECOS trial. Over 17% of patients with diabetes are reported to have chronic kidney disease, and diabetes is associated with progressive renal insufficiency [41] . Clinical trials of sitagliptin in patients with moderate and severe renal insufficiency have indicated that sitagliptin is generally well tolerated in this population [7] [8] [9] . In this current pooled analysis of patients with normal or mildly impaired renal function, the evaluation of the impact of sitagliptin on renal function included an assessment of predefined changes in serum creatinine, and the incidence of adverse events related to progressive renal dysfunction (proteinuria and acute renal failure). For all of these measures, no difference between the two treatment groups was observed for the proportion of patients reaching the predefined laboratory abnormality thresholds or in the incidence of adverse events of proteinuria or acute renal failure.
The following are limitations of the present pooled analysis: the results are from patients included in randomized, controlled clinical studies of up to years in duration and, thus, may not be fully reflective of the use in the general population, nor of more prolonged use; the analysis focused on sitagliptin 100 mg/day, the usual clinical dose; and there were multiple comparisons made without an adjustment for multiplicity, which increased the chances for spurious findings. The strengths of these analyses include the ability to account for all reported adverse events using patient-level data, and the large number of clinical trials and patients analyzed. 
APPENDIX
See Tables 6, 7 , and 8. ALT alanine aminotransferase, SOC system organ class a 100 9 (number of patients with C1 event/patient-years of follow-up time) b Between-group difference and 95% CI based on stratified analysis. Positive differences indicate that the incidence rate for the sitagliptin group is higher than the incidence rate for the non-exposed group. ' '0.0' ' and ' '-0.0' ' represent rounding for values that are slightly greater and slightly less than zero, respectively c Abdominal pain includes abdominal pain, upper and lower abdominal pain, and abdominal and epigastric discomfort a 100 9 (number of patients with C1 event/patient-years of follow-up time) b Between-group difference and 95% CI based on stratified analysis. Positive differences indicate that the incidence rate for the sitagliptin group is higher than the incidence rate for the non-exposed group CI was computed only for those endpoints with at least four patients having events in one or more treatment groups
